Objective
=========

To establish and evaluate an HPV surveillance protocol and determine the rate of change of high-risk HPV in the United States since 2004 using archived reference laboratory data.

Introduction
============

Numerous studies have demonstrated a causal relationship between human papillomavirus (HPV) and cervical cancer \[[@r1]\]. By 2007 two vaccines targeting HPV were available in the United States. Both vaccines have shown close to 100% efficacy against HPV types 16 and 18, the cause of 70% of all cervical cancers \[[@r2]\]. It is hypothesized that with routine vaccination the prevalence of HPV and HPV-associated cancers should decline \[[@r3]\].

A need exists for surveillance with national coverage \[[@r2]\]. The purpose of this study is to present a method to estimate rate of change of high-risk HPV in the United States since 2004 in women using national reference laboratory data.

Methods
=======

This study was approved by the University of Utah Institutional Review Board (IRB \#00039866). Data from patient samples submitted to ARUP Laboratories (Salt Lake City, UT) for HPV testing by the Digene® hc2 HPV DNA Test are archived in an electronic data warehouse. These data were then queried producing 856,836 records for women age 14-60 with a conclusive positive or negative result between January 1, 2004 and June 1, 2013.

Positivity rates and exact binomial confidence intervals were calculated by age strata and race by year. Generalized linear models were created to assess differences in positivity between age categories and race, and assess changes over time.

Finite mixture models were used to investigate patterns within the distribution of time between sample collection and time of final result for all patients \[[@r4]\]. Differences in time between collection and reporting indicate different ordering patterns, which were used to reduce potential bias \[[@r5]\]. We also compared positivity rates between these different testing patterns.

Results
=======

Unadjusted positivity rates for the high-risk HPV group was 27.2% for all age groups combined. Highest rates occurred in individuals aged 14-19 and Hispanics. Data from 48 states and 692 sites were represented.

While the positivity rate decreased for all age groups from 2004 to 2013, the higher age categories showed less of a downward trend following vaccine introduction, and the two age categories 20-24 and 25-29 showed a significantly different downward trend between pre and post-vaccine time periods.

Conclusions
===========

Using retrospective data from a national reference lab from 2004 to 2013, the positivity estimate of high-risk HPV in all age groups is 27.2%. Based on our national data from patients with access to healthcare, we show that there was a significant downward trend in positivity rates for all age categories over time. However, contrary to the other age groups, women 20-24 and 25-29 years old had no significant decrease in positivity rate prior to introduction of vaccine (2004-2006). In fact, women in these two age categories saw a faster rate of decline in HPV positivity rates post-vaccine.

Models have predicted that the introduction of a vaccine should have a strong (30-44% decrease) impact on HPV positivity in the types covered by the vaccine \[[@r3]\]. Our data shows more modest effects (8% - 20% decrease, depending on strata), which may be a combination of insufficient vaccination coverage or a reflection of our data containing a mixture of vaccine-preventable and other HPV strains.
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